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Abstract

An experimental investigation was conducted to study natural convection due to temperature
and concentration differences between the two opposite end walls of a rectangular enclosure of
while it appears as a multi

Flow motion in the enclosure appears as a uni-cell flow pattern for the relatively lower

aspect ratio 0.2
concentration and higher temperature differences and vice versa,
cell flow pattern for the comparable temperature and concentration differences
In the multi-cell flow regime, when the cellular flow motion is very slow, vertical temper
ature differences within the cells are negligible while the vertical concentration differences are

large. In addition, both the temperature and concentration differences are negligible across the

interface between the slowly moving cells

For the fast moving cellular flow motion, on the contrary, vertical temperature differences
temperature differences are negligible and the concentration differences are large across the
o
(<)

within the cells are large while the vertical concentration differences are negligible. In this case,
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Pig. 1 Schematic diagram of experimental set-up

2.2 2 3 =3

Age ddexe ¥z 449 £3F ¢ 5%
24 U4 el A FFae] HArE EEo
w2 E4 s Fguh. AT A A2

2 udede] £ ¥ SEEES 3T A ¥
Agddo A 10~12 47 Fui F4getel =gageh
Nagsiy Y ex: x/L=1/10, 3/10, 5/10, 7/10,
9/10Q o) wpgAE 1mmel 54 s 28
dlzgte] g Alske] W47l 8 - ot
FFRol A +Bug LEEE B 2 44049 &

Ayat LEEEE 2mm A oE 2
%% x/L=1/10, 3/10, 5/10, 7/10, 9/10]) $I*
oA W g7] 4 otdhulst FAUEgR Smm A
o2 £ A 2429604 g 0.5mmel F4
Bbed o) a T8 mMage) £FTEE FE5e 0%
ATAGO ABBE Refractometer 5% &3 7|2 4 Zla
A ske] 7+ 1A FFFEE £5% oA

ES A

2.3 752 7tAlst

LR R B e e sl s B S B T B B



250 ol A F-8 W

W £33 e FEY 23 F& ELL 4
< ool (dye) & F47 2 9 $7 el s sl
2 2 ele shlshe gdagth

3. oEEn 8 na

o

4 AgL FFu7 0.29 A4 A g uel4 &
FEE AP A = g Rar=1.92X10°~3.19%x 107 ¢
Ras=6.28%x10"~2.75x10° o "Wl elj4 o s}gl o
AdAa T AmAed AL Fig. 2~7 o x/L=1/10,

5/10, 9/10614 8] +AYE €5, FEXE Y 4%
Foi e ey 589 AA8E Ssel wBd

B3] g CASE 1,24 dg F58 = CASE
of AAgle] g4 AgEyonr W4
28| 9 A FYAAEL gt e Fon B
2y BA4AS 285 EZAAS e A
5o AREgel U 4o dY EAAAS 5E
o] EAE Fig. 2~79) $AWE FEE2d4 492
o 45479 § .ol pEwist aA o
B Y& AdAE ¢ 5 ok E474ASF A
o AAAS FAE (Lo L9202 e 4
oA @ B oAy WHoli] DAHAZe)] ELAASE
e} 4.04~9.2¥ FAELE & £ glrh

4 A FEL 259} T AbusbAle] =z}

ol
=
Lo

Td4d Fujo 54 JeiAe A g fFoz
vebtes dabd o 2RI Frbskd fEL &
Wty o x3st Frksb EEfEdn oo et
A 470 ¢35 4 FEE35 B2 |53 ugr
wieb4 CASE 1, 2] w3t 4 g9 #-5& Wang
0 EHHY EAAAS 2 Lo B
Wxwsts A7y wobe Azie] FAsbelwiA
AZutellA AEstde 28 4T
EFulef] s CASE 3ol Al ulsdbAl Aus

e
o,

MR o e (o
rlo

o
of rfo °

X3z AedBEorn s Hu ALy ZHd)
olot Ml 2 AEEe £FEe] FALA ALy
gt W 2ot dESb golAl = T4 22 F
F2A A RAHAdon sy do] FAHA)
P} FIL oA LEAER A4S 1Y
AAA S8 A A 453d &858 U
A} &9 (stratified force) 2] AralaiA o
. ole) AewFon AYshe 4FEL
Aot A5 Hw4 LA dolxlmz W
254 ol = AARPEA s HI3, 1
LHZFoT 3R AR EL ALY F4F XX

7} e FE A AEe 4=t AA Fobd x4

z

oft
b

A

& o wp
m{nr@}m_&r{r

L
R el
"
o
o o
R

m a T e
y/n ¥ N
o ¥/L=1/10
& =510
2/3 b 2/3 | o =910
1/3 u /3 \
| Wy
r ok 0 J \ sol
C 3 5 7 wt%
(a) Vertical temperature distributions (b) Vertical concentration distributions
e e —— — — e — e e o e o e e o e T e — ~
: x
’ |
! |
! )
N e e e DB s e e e e — — »

-~~= Mass Boundary Layer Flow

(¢) Flow pattern

Fig. 2 Temperature and concentration distributions in an enclosure (CASE 1)
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Fig. 3 Temperature and concentration distributions in an enclosure (CASE 2)
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Fig. 4 Temperature and concentration distributions in an enclosure (CASE 1)
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Fig. 6 Temperature and concentration distributions in an enclosure (CASE 1)
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Fig. 8 Cellular flow pattern depending on thermal and solutal Rayleigh number (CASE 1)
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